Hippocampal formation: anatomy and the patterns of pathology in Alzheimer's disease.
Anatomical studies of the primate brain have shown that the subicular and CA1 allocortices give rise to hippocampal efferents that course to numerous telencephalic and diencephalic targets including other parts of the cortex. The hippocampal formation is damaged heavily in Alzheimer's disease, and is a focal point for pathology. We examined the anteroposterior extent of the hippocampal formation in 52 cases of Alzheimer's disease, 6 cases of other types of dementia and 10 age-compatible controls, to determine the patterns of pathology. We have observed that only certain subfields of the hippocampal formation are affected by cell loss, neurofibrillary tangles and neuritic plaques, while adjacent, anatomically distinct subfields are relatively spared. The portions of the hippocampal formation most crucial for both cortical and subcortical efferent projections are severely affected by Alzheimer pathological changes. Most notable are neurofibrillary tangles in the subicular and CA1 subfields. Layer IV of entorhinal cortex, specifically affected by neurofibrillary tangles. Hippocampal input is also compromised. For example, layer II of entorhinal cortex, which gives rise to perforant pathway hippocampal afferents, also undergoes severe neurofibrillary changes. Neuritic plaques appear in a distinct layer in the terminal zone of the perforant pathway, which carries the majority of corticohippocampal afferents. Plaques are also common in a zone that receives serotoninergic projections from the raphe complex, thus compromising another hippocampal afferent. In sum, these changes disrupt intrinsic and extrinsic hippocampal circuitry at multiple levels, and the pathological dissection deprives the hippocampal formation of many of its efferent and afferent connections with cortical and subcortical structures important in memory-related neural systems. These changes likely contribute to the memory impairment that characterizes Alzheimer's disease and the devastating intellectual decline that ensues.